Existence of cerebroside in Saccharomyces kluyveri and its related species.
Sphingolipids are ubiquitous compounds derived from ceramide that consist of a sphingoid long-chain base with a 2-amino group amide linked to fatty acid and are present in the membranes of many organisms. As a principal sphingolipid, Saccharomyces cerevisiae contains a free ceramide and its inositol-phosphorylated derivatives (acidic types) but not a neutral glycosylated ceramide, glucosylceramide (cerebroside), which usually appears in eukaryotic cells. When 31 strains accepted in the genera Saccharomyces, Torulaspora, Zygosaccharomyces, and Kluyveromyces were analyzed for sphingolipids, cerebrosides were found in S. kluyveri, Z. cidri, Z. fermentati, K. lactis, K. thermotolerans, and K. waltii. The cerebrosides of S. kluyveri and K. lactis included 9-methyl 4-trans, 8-trans-sphingadienine and its putative metabolic intermediates. A unique characteristic of S. kluyveri was the presence of a trihydroxy sphingoid base, which rarely occurs in fungal cerebrosides. A polymerase chain reaction with primers targeted to the glucosylceramide synthase gene of other microorganisms amplified the fragments of the expected size from S. kluyveri and K. lactis and further extended to the adjacent regions. The presumed protein of S. kluyveri had 54.4% similarity to that of K. lactis, higher than the glucosylceramide synthases from Candida albicans, Pichia pastoris, and other organisms. From these observations, the divergence of S. kluyveri from the lineage of K. lactis in their evolution is discussed.